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Control of Air Pollution From New Motor Vehicles an d
New Mdtor Vehicle Engines; Refueling Emssio n
Regul ations for Gasoline-Fueled Light-Duty Vehicle s

and Trucks and Heavy-Duty Vehicl es

AGENCY: Envi ronnment al Protection Agency (EPA)

ACTI ON: Fi nal Agency Action Pursuant to Section 202(a)(6) o f
the Clean Air Act Regarding Onboard Control o f

Ref uel i ng Em ssi ons

SUMVARY: On August 19, 1987 (52 FR 31162), EPA published a
proposal to requ ire vehicl e-based (onboard) control of refueling
emssi ons from gasol i ne-powered |ight-duty vehicles, |ight-duty
trucks, and heavy-duty vehicles. This notice announces EPA S

deci si on not to pronul gate onboard control requirenments at this



time and explains the rationale for that decision.



ADDRESSES: Materials relevant to this action are contained i n
public dockets A-87-11 and A-84-07, located in the Air Docket of
the U S. Environnmental Protection Agency, 401 M St., SW
Washi ngt on, DC and are available for review in Room M150 O
between the hours of 8:30 AMto 12:00 PM and 1:30 PMto 3: 30 PM
on weekdays. As provided in 40 CFR part 2, a reasonable fee may

be charged for copying.

FOR FURTHER | NFORMATI ON CONTACT:

M. Janmes Bryson

U.S. Environnental Protection Agency
Regul at ory Devel opnent and Support Division
2565 Plymouth Rd., Ann Arbor, M 48105

Tel ephone: 313-741-7828

SUPPLEMENTARY | NFORVATI ON

Backgr ound

For over 15 vyears, the control of vehicle refuelin g

em ssions has been the subject of a conplex debate. Tw o

technologies exist to control these em ssions: onboar d



(vehi cl e- based controls) and Stage Il (controls at th e
di spensing punp). Each approach has certain advantages an d
di sadvantages, but if inplemented properly, either would b e

effective at controlling refueling em ssions.

Section 202(a)(6) of the 1977 Clean Air Act (CAA) Anendnents
directed EPA to study the relative nmerits of the two contro |
strategies for r efueling emssions. |f, based on the study, EPA
found onboard vapor recovery feasible and desirable, it was to
prescribe standards requiring the use of such technol ogy after
consul ting with the Secretary of Transportation with respect to
nmotor vehicle safety. EPA began the study of onboard and Stage
Il controls in 1983, and in 1984 released a draft gasolin e
narketing study for public coment (49 FR 31706, August 8, 1984)
(see public docket A-84-07). In the sanme tine frane, EPA also
initiated consultation with the Departnent of Transportatio n
( DQOT) (t hrough t he Nat i onal H ghway Traffic Safet vy
Adm ni stration (NHTSA)) regarding onboard safety. In thes e
di scussi ons, NHTSA expressed concern that the inplenentation of
onboar d cani ster systens woul d cause an unquantifiabl e increase
inthe risk of c rash and non-crash vehicle fires. Docket Nunber
I1-D-05 and 10. Entries of this nature throughout this docunent

indicate where s uch material can be found in public docket A-87-



11.

Following review of the comments on EPA's draft gasolin e
mar keting study, EPA concluded that the control of vehicl e
refueling em ssions was appropriate and that onboard control S
were feasible and desirable, and a rul emaking was begun. A s
part of the proposed rulenaking analysis, EPA prepared a
technical report assessing NHTSA' s concerns. (I1-A-17) Il n
August , 1987, EPA published a proposal to require onboar d
cani ster systens for gasoline-powered notor vehicles, seekin g
comment on concerns raised regarding vehicle safety issues (52

FR 31162, August 19, 1987).

Foll owi ng publication of the proposal, EPA received public
cooment reflecting both sides of the safety issue. Aut o
i ndustry interests and several safety organizations expresse d
concerns simlar to NHTSA's, while gasoline marketing interests
and ot her safety and environnmental groups thought such concerns
were not significant. After the coment period closed
di scussi on between EPA and NHTSA continued, as technical staff

attenpted to resolve their differences.

As the consultation continued, Congress began debate i n



earnest about re visions to the CAA. As it becane clear that the
anendnents would address the control of refueling em ssions, EPA
postponed nmaking any final decisions pending the ne w

| egi sl ati on.

The CAA Anendnents of 1990 contain provisions addressin ¢
bot h Stage Il and onboard. As is discussed nore fully below
sections 182(b)( 3),(c),(d) and (e) require Stage Il in noderate,
serious, severe, and extrene ozone nonattai nment (NA) areas
Under section 182(b)(3) and 184(b)(2) Stage Il mght also b e
implemented in marginal ozone NA areas and attainnent areas in

the Northeast U S. Section 202(a)(6) requires action on onboard

controls:

"(6) O\NBOARD VAPOR RECOVERY. - Wthin 1 year after the
date of enactnent of the Cean Air Act Anendnents of 1990, the
Adm nistrator shall, after consultation with the Secretary o f

Transportation r egarding the safety of vehicl e-based (' onboard')
systens for the <control of vehicle refueling emssions ,
promul gate standards under this section requiring that ne w

[ight-duty vehicles manufactured beginning in the fourth nodel

year after the model year in which the standards are pronul gated

and thereafter shall be equipped with such systens. Th e
standards required under this paragraph shall apply to a
percentage of each manufacturer's fleet of new light-dut vy
vehicles beginning with the fourth nodel year after the node |
year in which the standards are pronulgated. The percentag e

shall be as specified in the follow ng table:

| MPLEMENTATI ON SCHEDULE FOR ONBQARD VAPCOR RECOVERY
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REQUI REMENTS

Model year commencing after standards promul gated
Per cent age*

Fourth . 40
Fif ot 80
After Fifth ... 100
* Percentages in the table refer to a percentage of th e

manuf acturer's sal es vol une.

The st andards shall require that such systens provide a m ni mum
evaporative emssion capture efficiency of 95 percent. Th
requirenents of section 182(b)(3) (relating to stage Il gasoline
vapor recovery) for areas classified under section 181 a
moder ate for ozone shall not apply after pronul gation of suc
standards and the Adm nistrator may, by rule, revise or waiv
the application of the requirenments of such section 182(b) (3
for areas classified under section 181 as Serious, Severe, 0
Extreme for ozone, as appropriate, after such tinme as th
Admni strator determ nes that onboard em ssions control systens
required under this paragraph are in w despread use throughout
the notor vehicle fleet.".

(0]
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[I. CQutcone of Consultation with DOT

As directed by the CAA A nendnents of 1990, EPA has consul ted
with DOl regarding the safety of vehicle-based (onboard )
cani ster systens for the control of refueling em ssions. During
the first half of 1991, several neetings and di scussi ons wer e
hel d bet ween EPA and NHTSA officials regarding the consultation
process, and correspondence was exchanged regarding both th e
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consultation process and technical nmatters related to onboar
safety. (IV-B-20; 1V-C 170, 171, 172; 1V-D-689, 691, 698, 699, 749;
| V- H- 06, 07) As part of that process, in August 1991 NHTS
rel eased an updated report on onboard safety entitled "A
Assessnent of the Safety of Onboard Refueling Vapor Recover
Systems”. (IV-D701) As stated in the report's Executiv

Summar y, the purpose of the report was "to establish NHTSA

consultation position concerning onboard safety, in accordance

with statutory direction, to be used by EPA in its rul enmakin
del i berations concerning ORVR [onboard systen] safety."” Th
principal conclusion of the NHTSA report is that onboar
cani ster systens -- the only onboard system design beyond th
nost prelimnary stages of devel opnent and, therefore, the only
design cable of being evaluated in the report -- will result in
an increase in safety risk and thus have a negative inpact o

safety.

In response to the release of NHTSA s report, EPA published

a Federal Register notice (56 FR 43682, Septenber 3, 1991

announcing the a vailability of the report and seeki ng conment on

the content and findings of the NHTSA study. A public hearing

was held on Septenber 26 and 27, 1991, and NHTSA offici al

participated on the hearing panel. Si xteen parties provide
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oral testinony at the public hearing and

over 30 witte

comments were received. Copies of all of these materials ar

al so available in the docket.

On Cctober 31, 1991, based on NHTSA's review of th

presentations ma de at the public hearing and subm ssions nade to

t he public docket, the NHTSA Adm nistrator
stating that the conclusions of its July

unchanged. (IV-H08) In a Novenber 8, 1991

sent EPA a lette
1991 report wer

|l etter, EPA aske

NHTSA to provide specific responses to coments on the NHTS

report and to pr ovide the technical basis for the statenent that

the comnents received on the report had not changed NHTSA

views regardi ng onboard cani ster systemsafety. (IV-H9) NHISA

replied in a Novenber 27, 1991 letter to EPA which included

technical evaluation of, and response to, the coments on th

NHTSA report. (I V-H 10) The technical evaluation reaffirmed the

conclusions expressed in NHTSA's report and in the NHTS

Adm nistrator's COctober 31, 1991 letter.

The NHTSA report contained severa

concl usi ons. A

nenti oned above, the principal conclusion of the report is that

onboard systens will result in an increase i

thus have a negative inmpact on vehicle safety.

n safety risk an

Thi s concl usi on

A

a

A

S

d



is based on thre e supporting conclusions. First, canister-based
onboard systens would be nore conplex in design and operatio
than current evaporative systens (i.e. canister system
currently used to capture evaporative em ssions (not refueling
em ssions)), and this greater conplexity would |ead to greater
risk. Second, canister-based onboard systens would entail the
handl ing and storage of greater anounts of flanmable vapor o
the vehicle, |leading to greater crash and non-crash fire risks.
Third, NHTSA's analysis of its data indicates that vehicle fire
ri sks would incr ease with onboard cani ster-based systens. NHTSA
did not quantify the increase in risk, but concluded that sone
risk was inherent in canister-based onboard technol ogy and noted

that Stage Il technol ogy does not present this concern.

Concerns regarding design and operating conplexity an
increased safety risk were supported by a nunber of findings in

t he NHTSA report:

- As conpared to current and future evaporative systens,
the increase in the nunber of parts and connection
with canister-based onboard systens wll mak
cani ster-based onboard systens nore vulnerable t

failure in collisions and in normal use.

10

n

S

n

d

S

e

o



Some onboard system conponents, such as filler pip e
nozzl e sealing devices and vapor vent valves, wl |
need to be placed in areas of potential collisio n
damage, adding to the likelihood of fuel and vapo r

rel ease in collisions.

11



- As conpared to current and future systens, nan
onboard syst em conponents will be |arger and therefore
nore difficult to locate in areas less likely t

sustai n damage in collisions.

- The |arger onboard system conponents, particularl
during operation in high anbient tenperatures, wl
carry nmuch larger inventories of fuel vapor tha
current evap orative systems, increasing the |ikelihood
of fires if a release of this vapor should occur i

the presence of an ignition source.

Concern that vehicle fire risks would i ncrease with onboard

cani ster systens was al so supported by several findings:

- During the r efueling process, vapor flow fromthe fuel
tank to an onboard system cani ster for vapor storag
can be 45 to 65 grans per mnute. This is nuc
greater than current evaporative flow rates, whic
rarely exceed 6 to 8 granms per mnute and ar
generall y less than 1 gram per minute. The flow i
al so greater than that contenplated by the type o

enhanced evaporative controls being considered unde

12



section 202(k) of the CAA. Should this vapor escape,
due to a design or manufacturing error, inprope
mai nt enance, or tanpering, uncontrolled vapor woul
flow into the engine conpartnment or under the vehicle

and ignite, should an ignition source be present.

NHTSA | aboratory tests simulating a failed refuelin
vapor vent hose indicated that vapor flow ng throug
this hose, i f exposed to ignition source
characterist ic of the notor vehicle environnment, would

ignite and result in a sustained flane.

H gh vapor flow during vehicle refueling will resul
in a significant increase in the fuel vapor store
onboard the vehicles in canisters, conpared t

exi sting vehicles.

Full scale |aboratory vehicle crash tests indicat
that even current evaporative canisters can | ose their
integrity in crashes and expose the charcoal/vapo
contents of the canister to possible ignition sources.
NHTSA tests sinulating a canister broken due t

collision forces indicated that the vapor i

13
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cani sters, i f exposed to ignition source
characterist ic of the notor vehicle environnent, would
ignite and result in significant, self-sustainin

fires.

Finally, it is worth noting one other finding of the NHTSA

report regarding the status of onboard technol ogy:

- There are no onboard prototype systens that functio
satisfactorily under all vehicle operating conditions
and that neet current evaporative and tailpip
em ssion requirenents. Further, there are no onboard
prototypes that can neet the nore stringent tailpip
and enhanced evaporative em ssions requirenments of the

1990 d ean Air Act Amendnents.

In addition to this principal conclusion and the supporting

findings, NHTSA notes that, according to EPA and ot her studies,

Il  vapor control systens are an effective existin

technology which presents no increnmental risk and are thus

vi abl e alternative to onboard controls. NHTSA t hen concl ude

EPA should consider the risk differences of onboard an

Stage Il inthe regulatory decision concerning onboard controls,
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and that it woul d be reasonable for EPA to concl ude that onboard

systens constitute an unreasonable safety ri sk.

L1l EPA's Discretion to Determne Wether to Requir

Cani st er - Based Onboard Control s

1. Whet her EPA Has Discretion not to |Issue an Onboar

Requi r emrent

Before discussing EPA's evaluation of and response t
NHTSA's report and related docunents, an initial question i
whet her EPA has discretion not to require onboard controls, in
light of the results of the consultation process. The Agenc
believes it apparent from the statutory text and structure, as
well as fromthe legislative history to section 202(a)(6), that
EPA retains discretion not to require onboard controls due t
concer ns regarding their safety. The words of command toget her
with the deadline found in section 202(a)(6) establish
mandatory duty for the Agency to take action regardi ng onboard
controls by the specified dates. The consultation requirenent
in section 202(a)(6), however, |eaves the statute anbiguou
about what action EPA may take in light of that process

Gongress woul d not have nandat ed i nposition of onboard controls

15
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if the Departnent of Transportation and EPA find, afte r
consultation, th at these systens pose unreasonabl e safety risks.
To have meani ng, the consultation requirenent rmust allow EPA to
decline to inpose requirenents based on the results of th e

consul tation process.

EPA also rejects the contention that any safety concern s
wi th onboard control systens noted in the consultation process
shoul d only be redressed during the vehicle certificatio n
process pursuant to section 206(a)(3)(A). This would nean
potentially, that autonakers would be required to conply with a
requirement to install a device that they would be subsequently
prohi bited from using. The Agency does not believe tha t
Gongress intended to mandate this irrational result. Mreover,
as discussed bel ow, the legislative history to section 202(a)(6)
states that Congress intended EPA to resolve the issue o f

onboard control systemsafety in this rul emaking.

A second statutory indication that EPA is not mandated to
issue arule req uiring onboard controls occurs in the portion of
section 202(a)(6) describing Stage Il controls, in whic h
Congress recogni zed the possibility that onboard requirement s

woul d not be promul gated. Section 202(a)(6) provides that only

16



after EPA issues an onboard requirenent would states be relieved
of the requirene nt (in section 182(b)(3)) that Stage Il controls
be installed in noderate ozone nonattai nment areas. If th e
inposition of on board requirenents were mandatory, however, this
| anguage (indeed , the section 182(b)(3) requirenents thensel ves)
woul d be unnecessary. Moreover, if EPA had a mandatory duty to
i ssue onboard controls as of Novenber, 1991, then it would make
little sense for Congress to have required states to subm t
State Inplenenta tion Plan revisions by Novenber, 1992, requiring

Stage Il controls in ozone noderate nonattai nnent areas.

The legislative history to section 202(a)(6) confirns that
EPA retains discretion not to require onboard controls based on

the consultation process with DOT. The House Report states:

Par agr aph 202(a) (6) directs the Admnistrator, i n
consul tation with the Secretary of Transportation, to determ ne
t hat onboard vapor recovery systens are safe. It is expecte d
that t his determ nation will be rmade before the pronul gation of
the regul ations under this paragraph. The determnation is an
i ndependent duty and shall not affect the Admnistrator' s

mandatory duty to pronulgate regulations, subject to paragraph
202(a)(4), which provides that em ssion controls may not cause
an unreasonable risk to safety.

Refuel i ng emssions cont rol has been a contentious issue for
many years. This provision will resolve the safety issue....

The Conmttee wants onboard controls that are effective and
saf e. No one wants a rule that requires controls for th e
consuner that present safety problens. These problens need to
be resolved in t he rul emaki ng under Section 202(a)(6). The bill

17



provides the mechanism for this to occur. It should. H Rep.
No. 490, 101st Cong. 2d Sess. at 303, 304.

Since section 202(a)(6) is based on the House bill (Cong. Rec.
of Cct. 27, 1990, at S 16935), the House Report is a principal

source of legislative history for the provision.

The | egi slative | anguage to which the House Report refers,
however, is sonewhat different from that eventually enacted
The House bill included the consultation requirement in
separate sentence following the initial sentence directing the
Agency to issue an onboard requirenent. That separate sentence
provided that "[t]he Admnistrator shall det er m ne, [
consultation with the Secretary of Transportation, that suc
systens are safe.”" (Cong. Rec. of May 23, 1990 at H 2798)
This separation of the promulgation requirenent from th
consultation requirement may explain the statenent in th
| egislative history that the safety determnation "shall no
aff ect the Admnistrator's mandatory duty to promnulgate"” th

onboard requirenent. ee also fn. ! infra. The provision a

enacted by Congress, however, does not explicitly require th
Adm ni strator to determne that onboard systens are safe, an
instead provides for the determnation to be made as part of the

rul emaking process. This linking of the safety determ natio

18



with the rulemaking requirement is nore in Kkeeping wt h
Gongress' intent as expressed in the rest of the House Report --
that "[n]o one wants a rule that requires controls for th e
consuner that present safety problens. These problens need to
be resolved int he rul emaki ng under Section 202(a)(6)." Indeed,
a summary of the Clean Air Act conference agreenent submtted by
Senator Baucus as an aid to the floor debates on that agreenent
states explicitly:
Aut o manufacturers are required to install canisters o n
vehicles to capture hydrocarbons that would otherwise b e
emtted. .. during refueling... if +these devices ar e
determined to be safe by the EPA and the Departnment o f
Transportation. Cong. Rec. of Cct. 24, 1990 at S 18038.
Senator Baucus, as chairman of the Senate Subcommttee o0 n
Environmental Protection at the tine the CAA Arendnents of 1990
were being draft ed, had a | eading role in the devel opnment of the
conference agreenment and his summary may thus be considere d
authoritative. Clearly, the legislative history evinces a
Congressional intent to |leave EPA with the discretion not t o
requir e onboard controls based on the outcone of consultatio n

process wth DOT.

2. The Standard that Should Apply to EPA's Exercise o f

Di scretion

19



EPA concludes that it has discretion not to require onboard
controls based on the safety consultation wth DOT. Th e
standard by whic h this discretion should be exercised remains to
be det ermined. Here again, the statute and | egislative history
provide assi stance. Section 202(a)(4), a provision referred to
inthe legislati ve history of section 202(a)(6) (see H Rep. No.
490 at 303, quoted above), provides that "no em ssion contro |
device...shall be used in a new notor vehicle...for purposes of
conplying with requirenments prescribed under this title if such
device...will cause or contribute to an unreasonable risk t o
public...safety in its operation or function.” |n determning
what constitutes an unreasonable risk, EPAis to consider "the
availability of other devices...which nmay be used to conformto
requir ements prescribed under this title without causing o r

cont ributing to such unr easonabl e risk" (sectio n

202(a)(4)(B)(iii)).

At the least, the general goals and principles of Section
202(a)(4) can be considered in deciding whether to promnul gate an

onboard canister-base d requirenment. * Thus, the Agency wll first

1 Section 202(a)(4) by its owm terns applies to use of
em ssion control devices, rather than to pronul gati on of
standards requiring such devices, and its prohibition against
the use of unsafe devices applies during the vehicle
certification process pursuant to section 206(a)(3). In this
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exam ne (guided by the DOTI recommendation as to safety) i f
cani ster-based o nboard controls pose a safety risk, ascertain to
the extent possi ble the extent of the risk, and determne if the
risk is unreason abl e based in large part on the availability and
safety of conparably effective refueling control neasures ,

nanely Stage Il controls.

V. EPA Findings and Concl usi ons

A Response to Concl usions of the Consultation

Areview of the record for this proposal (public docket A-
87-11) shows a | engthy and detail ed consultation process between
EPA and DOT regarding the potential safety inplications o f
cani ster-based onboard systens. The process began in March of
1986, nore than a year before publication of the proposal, and
has continued to varying degrees over the past six years. The
consultation has occurred through a nunber of neans. EPA an d

DOT managenent and technical staff held neetings and exchanged

case, however, EPA believes that Congress intended EPA to
refer to the standards set forth in section 202(a)(4) (see,
e.g., the House Report), in determ ning whether regulations
that require onboard controls are safe and shoul d be

pr onul gat ed.
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correspondence on issues related to onboard system safety. The

agenci es exchanged technical information on the fuel vapo r
control system safety of current vehicles and the emssio n
per formance requirenents for future vehicles. Both agencie s
have prepared or comm ssioned nunerous technical reports an d
simlar docunents raising or assessing various aspects of th e
onboard system safety issue. EPA also devel oped and tested a
prototype onboard system which was installed on a vehicle an d

eval uated by NHTSA. (IV-A-06; |V-E-93,94)

NHTSA's July 1991 report and its response to the oral and
witten coments thereto mark the last (and cul mi nating) phase
of the consultation process. EPA has been heavily involved in
assessing the technical aspects of onboard safety over th e
course of this c onsultation. However, since NHTSA is the federal
agency charged with ensuring notor vehicle safety, NHTSA' S
findings on safety issues are entitled to special consideration.
NHTSA, in its report and related correspondence, including the
t echnical evaluation of coments, has concluded that onboar d
cani ster systenms will unavoidably increase vehicle safety risk
and has recomrended that EPA forgo requirenments for canister -
based onboard co ntrols and instead proceed with Stage Il for the

control of refueling em ssions.
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The Agency has reviewed the NHTSA report, including th e
comments (both witten and oral) to it and NHTSA' s response to
t hose comments. EPA' s revi ew of the rul emaki ng record indicates
that NHTSA has persuasively responded to all of the significant
comments nade regarding the safety issue. In light of NHTSA s
safety expertise and EPA's review of the NHISA response, EP A
adopts NHTSA's response for purposes of addressing thos e

comments in this rul emaki ng.

After carefully review ng the comments and the record,
the Agency believes that NHTSA' s conclusions and supportin g
anal yses are reasonable. NHTSA s anal ysis shows that canister-
based onboard systens are potentially subject to additiona |
failure nodes conpared to current systenms, or enhance d
evaporative systens under 202(k), due to added size an d
components and increased rate of vapor flow during refueling
Further, NHTSA's analysis shows that onboard canisters nus t
necessarily result in vehicles handling, storing, an d
transporting increased anounts of gasoline vapor which in turn
increases the risk of vehicle fires and the seriousness of such
fires. Aso, NHTSA s report includes crash studies and anal yses
whi ch indicate the potential for self-sustaining vehicle fires

to result if canisters are damaged by collision. For many o f
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t hese sanme reasons, NHTSA s conclusion that increased safet y
risk is inherent to canister-based onboard systens appear s
reasonabl e. Again, in light of NHTSA's safety expertise an d
EPA' s

review of the record, EPA adopts NHISA' s conclusions an d
supporting analyses that canister-based onboard systens wil I

i ncrease the risk of vehicle fires.

G ven the absence of experience with onboard canisters in
a l|large nunber of vehicles in real world operation, and th e
availability of the Stage Il alternative, NHTSA did no t
gquantify the increased safety risk posed by onboard caniste r
systems. Nor has EPA. However, any vehicle condition posing a
potential increase in risk of vehicle fires nust be viewe d
seri ously, because of the increased risk of fire and of har m
whenev er vehicle fires occur. NHTSA consequently was of th e
view that onboard canister controls posed an unreasonabl e risk
given that an al ternative em ssion control systemexists, nanely
Stage Il, that d oes not present any of these risks. In the case

of thi s decision, EPA agrees that this is the relevant inquiry.

Thus, in the follow ng sections, EPA discusses the potentia |
safety risks associated with Stage Il controls, the degree t 0
which Stage Il controls provide refueling enission reduction s

24



conparabl e to on board cani ster control systens, and the relative

costs of the two systens.

B. Stage Il Safety and Effectiveness

1. Stage Il Safety

Stage Il control systens were first installed in the md-
1970's in California. Since that time they have undergone a
nunber of devel opnental generations in which inprovenents have

been i ncorporated. Although some operational difficulties were
encountered in the very early years of the use of thi s
technology, leading to limted safety concerns, such problem s
have been notably absent in the nore recent generations of this
equi pme nt produced over the past 5-10 years. Contacts wit h
local fire narsh als and review of national statistics on service
station fires such as those provided by the National Fir e
I nci dent Reporting Systemindicate no evidence of greater risk
with Stage |1 dispensing equipnent than with conventiona |
di spensing equipnent. (IV-H04) Stage Il nozzles incorporat e
several features designed to address potential safety problens
(e.g., secondary liquid shut off, enmergency breakaway, an d

liquid renmoval systens). Al so, under California Air Resources
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Board procedures recommended by EPA in recent Stage Il gui dance
docunents, the state fire marshall nust preapprove and certify
all Stage Il equ iprment designs. (IV-A-8) Coments in the record
indicate that Stage Il dispensing equipnment is at |east as safe
as conventional dispensing equipnment, and suggest that th e
addition of Stage Il controls would marginally reduce the annual
rate of service station fires due to control of refuelin g

vapors. (1V-D-725)

2. Conparison of Refueling Em ssion Control Effectiveness

The second point to be addressed is how a decision not to
i mpl ement onboard controls would inpact the overall control of
refueli ng em ssions. To answer this question we nust firs t
review the provisions of the 1990 CAA Anmendnents with regard to
onboard and Stage Il controls. Wth this information, we ca n
then exam ne the refueling em ssion control benefits with an d

wi t hout onboard controls, consistent wth the statutory schene

for the inplenentation of onboard and Stage |l contro |
appr oaches. This will be exam ned for both the nonattainmen t
areas subject to Stage Il and on a nationw de basis.

a. Statutory Provisions
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The provisions governi ng onboard controls are contained in

section 202(a)(6) of the CAA as anended in 1990. As detaile

above, these provisions provide for

onboard controls to b

installed on lig ht-duty vehicles only, beginning with the fourth

model year after the year in which the onboard standards ar

pr onmul gat ed. Controls would be phased-in as follows: 4

percent of the vehicles manufactured i

80 percent in the fifth nodel year and

Since section 202(a)(6) provides for EPA action on the onboard

n the fourth nodel year,

100 percent thereafter.

provision during the 1992 nodel year, were EPA to issue a rule,

contr ols would presumably have started

in the 1996 nodel yea

and been required on all new light-duty vehicles by 1998

Light-duty truck s and heavy-duty vehicles are not covered by the

provisions of section 202(a)(6), although EPA could potentially

i ncl ude them under section 202(a)(1) authority.

The relevant provisions of the
controls are found in sections 182(b)(3),

324; 184(b)(2); and 202(a)(6). The

Act regarding Stage |
(c), (d) and (e); 323;

section 182 provision

require Stage Il controls in noderate or worse ozon

nonatt ai nment areas and prescribe
installation and operation of those

dispensing facil ities within those areas.
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on the date of construction of the facility and the anount o f
fuel t hroughput per nonth. The provisions of section 182(b)(3)
apply to facilities that dispense nore than 10,000 gal |l ons per
month (gpn) of gasoline; however, independent small busines s
mar keters of gasoline (as defined in Section 324), whic h
di spense | ess than 50,000 gpm of gasoline, may be exenpted from
the Stage |l requirenents. The provisions of section 32 4
reiterate the ex enption criteria nmentioned above for independent
small business marketers, define the term "independent snmal I
busi ness markete r", and provide a 3-year phase-in for non-exenpt

i ndependent nmarketers. Section 324 also pernmits each state to
incorporate nmore stringent exenption |levels than those discussed
above. Section 323 establishes the general requirenents for who

is responsible for paying for installation of Stage Il systens.

Section 184 also contains provision relating to Stage II.
Section 184(a) creates an ozone transport region conprised o f
the States of Connecticut, Del awar e, Mai ne, Maryl and
Massachusetts, New  Hanpshire, New Jersey, New  York
Pennsyl vani a, Rhode Island, and Vernont, and the OCV5 A
(Consol i dated Metropolitan Statistical Area) which includes the
District of Colunbia. Under section 184(b)(2), EPA is t o

conplete a study identifying alternative control neasure s
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capabl e of achi e ving em ssion reductions conparable to Stage I1.
The study is to be conpleted within three years after enactnent
of the 1990 CAA Anendnents. After conpletion of the study
states in the oz one transport region would be required to adopt,
within one year, the alternative neasures or Stage |l for al

areas of the states that do not have such controls. To th

extent that an area was al ready subject to Stage Il, the state

woul d not be required to adopt new neasures for that area. 1In

these states, Stage Il nmay expand to some areas how i
attai nment with the ozone NAAQS or classified as marginal fo

ozone nonattai nnent.

Finally, as detail ed above, section 202(a)(6) provides that
the requirement for Stage Il controls shall not apply i
noderate ozone NA areas after promulgation of an onboar
requi renent. In addition, if an onboard rule is promnul gated
EPA may al so revise or waive Stage Il requirenments for serious,
severe, or extreme ozone NA areas after EPA determnes tha
onboard control systens are in w despread use throughout th

notor vehicle fleet.

To summarize, the statute envisions either an integrate

control strategy involving LDV onboard nationwi de and Stage ||
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in serious and worse ozone NA areas or a broader program o

St age

di scussi on,

"onboard case"

Il in noderate or worse ozone NA areas. For ease o

the forner

strategy will be referred to as th

(even though it includes Stage Il in serious or

worse NA areas as well) and the latter will be referred to a

the "Stage |1

Having determned the st atutory schedul es and specifications

case".

for each of the two strategies, the next step is to determn
the em ssion reductions afforded by each strategy. EPA ha
performed this analysis for the 55 ozone nonattai nment (NA

areas that arer equired to install Stage Il controls and for the

nation as a whol e.

nonat t ai nment

onboard woul d

nonat t ai nment.

An analysis of the relative benefits in the

reduce

A nati

areas is appropriate in light of the fact tha

em ssions that contribute to ozon

onw de analysis is also appropriat

because onboard controls are a nationw de requirenment and woul d

reduce exposure to toxic em ssions when onboard-equi pped LDV

are refuel ed anywhere in the nation.

As presented below, EPA's analyses indicate that th
em ssion reduction benefits of the onboard and Stage Il case
differ in several ways. The onboard case would eventuall
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produce |l arger e m ssion reductions overall. 1In the early years,
however, onboard control requirenents would nake only a snal I
contri bution to the overall em ssion reductions achieved by the

onboard case. Most of those reductions woul d be associated with

Stage Il controls in the worst ozone NA areas and in thos e
stat es that have voluntarily adopted Stage Il controls. Th e
Stage Il case, on the other hand, would produce faster an d

| arger reductions in the areas with the greatest need fo r
reductions in ozone-producing enmssions and wth greate r

popul ati on exposure to toxic em ssions.

In I'ight of Congress's concern wwth the safety of onboard
controls, EPA believes it has discretion to accept som e
tradeoffs in em ssion reduction benefits to avoid a safety ri sk.
Here, EPA is faced with a finding that canister-based onboar d
controls would increase the risk of vehicle fires. Stage | I
woul d safely provide greater benefits to the areas in greatest
need in the nost expeditious manner. As explained nore full y
bel ow, under the circunstances EPA finds it reasonable to accept
the risk-free reductions that Stage Il would provide to avoi d
the ri sk onboard woul d pose. The earlier, targeted benefits of
Stage Il wll afford nore tine for either safe onboar d

technologies to be developed or for EPA to take action unde r
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ot her provisions of the Act to reduce toxic emssion s

nati onwi de.

b. Met hodol ogy

Before describing the details of how the analysis is to be
structured to assess the relative em ssion reductions achieved
by the two statutory control strategies, information is needed
on the inplenentation details and control effectiveness of each
control technique. This is presented below for Stage Il an d
onboar d. Much of the data referred to below is taken fro m
vari ous reports in the record, and EPA has al so conpiled thi S
informati on separately in a docunent in the public docket. (IV-

B- 21)

The infornmation cited below for Stage Il controls was taken
inits entirety fromthe recently rel eased EPA report entitled:
"Technical @uidance - Stage Il Vapor Recovery Systens fo r
Control of Vehicle Refueling Em ssions at Gasoline Dispensin g
Facili ties," Volume 1, EPA 450/ 3-91-022a. (l1V-A-8) Anobng ot her
topics, this report contains a detailed discussion of th e
legisl ation inplenmenting Stage 11, the NA areas affected by the

statute, current Stage Il programs around the country, and the
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ef f ectiveness of Stage Il in controlling refueling emssion s
under several ex enption/enforcenment scenarios. The report takes
into account the various studies on Stage Il efficienc vy

submtted as part of this rul emaking.

Under the provisions of section 182, 55 ozone NA areas woul d
be affected by Stage Il1: 1 extrene, 9 severe, 14 serious and 31
noderate (see Table 2-2 of the EPA Stage Il report). If fully
i mpl emented, Stage Il would apply to areas that distribute 4 3
percent of the nation's gasoline; 27.5 percent is in serious or
worse areas (see Table 2-3 of the EPA Stage Il report). Taking
into account a range of exenption scenarios, Stage |l woul d
reduce refueling emssions in the areas where Stage Il has been
installed from 77 percent, assumng the 10,000/50,000 gp m
exenptions are a dopted, to 84 percent, assunmi ng states adopt the
nore stringent provision and permt only 10,000 gpm exenptions
for all facilities. This information is presented in Figure 4-
15 of the EPA Stage Il report. Both percentages assune annual
enforcenent, the nost likely scenario according to the authors

of the study.

The em ssion reduction benefits of equipping LDVS wit h

onboard systenms were determ ned using the |eadtine, phase-in
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and ef ficiency specifications of section 202(a)(6) as descri bed
above and the fu ture gasoline use projections for 1996 and | ater
nodel year vehicles and all gasoline vehicles fromEPA s Mbile
4.1 fuel consunption nodel. (IV-A-9) The results of the fue |

consunpti on nodel are shown in Table 1.

The potential reductions provided by onboard-equi pped LDVs
are small at first and increase as fleet turnover occurs. A s
was discussed above, the onboard case also includes th e
addi t ional reduction benefits of Stage Il in serious or wors e
ozone NA areas. Stage Il in these areas would provid e

reductions in addition to those provided by onboard, becaus e

Stage Il would control refueling em ssions fromall current and
future vehicles w thout onboard systens. The EPA Stage | |
report uses an efficiency of 77 to 84 percent. However, fo r
nodel i ng purposes under the onboard case, Stage Il was assuned

to have an efficiency of 80 percent.
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c. Nonattai nnent Areas

To conduct the analysis for the 55 ozone NA areas, th e

em ssion reduction benefits of the onboard and Stage Il case s
must be determined for those areas. The onboard case i S
di scus sed i mredi ately below, followed by discussion of the
Stage || case.

Under the provisions of the statute, for the onboard case

the emssion con trol benefits would be the sum of the reductions
from 1) Stage Il controls in the serious and worse ozone N A
areas; 2) LDV onboard systens in the noderate ozone NA areas ;
and 3) LDV onboard systens in the serious and worse NA areas ,
incremental to the reductions from Stage Il in those areas, due
to differences in control efficiency and exenptions from Stage

In assessing the onboard case benefits, EPA believes it
appropriate to go beyond the statutory mninmum and recogniz e
that under state provisions, Stage Il is present in six of the
31 noderate ozone NA areas. Gven the fact that these Stage |1
systens are already in place, and the coments indicating th e

i mportance of these controls (IV-F-17), this analysis assune s
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t hat these Stage Il controls would remain in place. Thus, i f
onboard controls were inplenented, Stage Il would be in place in
a total of 30 ozone NA areas (6 noderate NA areas plus 2 4
serious or worse NA areas). According to Table 2-2 of the EPA
Stage Il report, these 30 areas represent 32.5 percent of th e
nati onw de gasoline consunption; about five percent of thi s
comes fromthe six noderate areas (i.e, those in the states of
Florida, New Jersey, California and Mssouri) and 27.5 percent

cones fromthe 24 serious or worse ozone NA areas.

Finally, with regard to Stage Il controls under the onboard

case, as was nentioned above, the statute allows EPA to revise

or waive Stage Il requirenments for serious or worse ozone N A
areas after EPA determnes that onboard controls are i n
wi despread use throughout the notor vehicle fleet. As will be

di scussed below, the renoval of these controls in the 55 N A
areas would reduce the overall effectiveness of the onboar d

case.

For the Stage Il case, the analysis is nmuch sinpler. Stage
Il isrequiredt o be in all 55 noderate or worse ozone NA areas.
The percent of nationwi de gasoline consunption covered (4 3

percent) and the enission reductions efficiency (77 to 8 4
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percent) are as detailed in the EPA Stage Il report.

Based on the inplementat ion details and approaches di scussed
above, Table 2 conpares the em ssion control effectiveness i
the 55 ozone NA areas for the onboard and Stage Il cases. The
conpar i son i s discussed below first on an annual basis and then

on a tine average annual basis.
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1. Annual Basis

As is shown in colums 4 and 5 of Table 2, the Stage Il case
(no onboard) provides a constant annual reduction of 77 to 8 4
percent througho ut the entire period. This is the case because,
pursuant to section 182(b)(3), Stage Il would be full vy
inplenented by t he tine onboard controls began in the 1996 nodel

year.

The onboard case includes LDV onboard controls and Stage
Il in 30 NAareas. Control would begin in 1996 with Stage Il in
place in the 30 NA areas di scussed above; the remainder of the
control would cone from LDV onboard systens and woul d phase in
as the fleet turns over. As is shown in colum 11 of Table 2,

even though the annual effectiveness of the onboard cas e

eventually approaches that achieved in the Stage Il case, i t
does not occur until nore than ten years into the program
Dependi ng on the exenption | evel assunmed for the Stage Il case,

the onboard case my never achieve the sanme level o f
effectiveness as the Stage 1l case. Also, colums 9 and 10 of
Table 2 provide information on the portion of the reduction in
the 55 NA areas which is attributable to onboard controls

Onboard controls provide at nost only about 25 percent of th e
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reduct ions achieved in the onboard case; the remaining 7 5

percent cones fromthe Stage Il in the 30 NA areas. Also, i n
the early years, the Stage Il case provides greater reductions
than t he onboard case because Stage Il would be in place at the

outset in all 55 NA areas and would control refueling em ssions

fromall three vehicle classes.

2. Ti me Average Basis

Since under the Stage Il case controls would be full vy
inplenmented int he 55 NA areas prior to the start of the onboard
case, the average em ssion reductions that the Stage Il cas e
woul d achieve ov er tinme would be the sane as the annual emni ssion
reductions - 77 to 84 percent. For the onboard case, Table 2
shows that the em ssion reductions would phase in and averag e
reductions by the year 2015 would be approximately 75 percent,

a bit less than for the Stage Il case. Mreover, as was th e
case on an annua | basis, at |least 75 percent of the onboard case
reductions would be attributable to Stage Il in the 30 NA areas.
Al so, as was the case on an annual basis, the Stage Il cas e
provi des greater average reductions in the 55 NA areas than does

t he onboard case.
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The greater VOC reductions achieved with the Stage Il case
would translate into increased reductions in air tox
em ssi ons, as well. These results would be obtained becaus
Stage Il would control fuel dispensed to all classes of noto
vehicles while, under section 202(a)(6), the onboard requirenent
woul d apply to only light-duty vehicles. Based on the Mbbil
4.1 Fuel Consunp tion Model, approximately 40 percent of gasoline
is consuned by | ight-duty trucks and heavy-duty vehicles. Thus,
for the NA areas in greatest need of ozone precursor reductions,

Stage Il provides earlier and nore effective control.
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d. Nat i onwi de Assessnent

In assessing the relativ e nationwi de benefits of the onboard
and Stage |l cases, the appropriate conparison is between th e
addi tional benefits achieved by onboard nationw de increnental
to the benefits of Stage Il in the 30 NA areas described earlier

and the benefits of Stage Il in all 55 NA areas.

In this analysis, the onboard case is simlar to tha t

described for the NA areas, except the scope of coverage i s
greater. For the onboard case the em ssion reduction benefits
woul d be based o n: 1) Stage Il controls in the 30 ozone NA areas

as described previously, 2) the onboard system reductions fo r
LDV fuel consunp tion in the remai nder of the country and, 3) the
onboar d system reductions for LDV fuel consunption in the 3 0
ozone NA areas wth Stage 11, due to the increnenta |
differences in overall control effectiveness and exenptions from

Stage I1.

Regarding the onboard case, as was the situation with the
NA area analysis, Stage Il in 30 NA areas accounts for 32. 5
percent of national gasoline consunption. See Table 3. Wwe n

adjusted for SYage Il efficiency (for conveni ence, nodeled at 80
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percent in the o nboard case), the effectiveness is 26 percent on

a nationw de bas is. Onboard systens woul d capture LDV refueling
vapors in noderate and nargi nal ozone NA areas and in othe r
attainment areas , as well as the LDV portion of those vapors not
controlled by Stage Il in the 30 ozone NA areas. In all, over
the long term LDV onboard systens could potentially contro |
approximately 40 percent of nationwide refueling emssion s
beyond those which would be controlled by Stage Il systens
However, as was seen with the NA area conparison, the onboar d
case effectiveness is a function of fleet turnover, and thi S
cont rol would not be achieved in full until fleet turnover i S

conpl et e.

For the Stage Il case, t he situation is essentially the sane
as the NA area presentation. However, since this is based o n
nati onw de fuel consunption, the overall control effectiveness
is reduced because Stage Il is statutorily required only in the
55 ozone NA areas. Thus, instead of 77 to 84 percent control as
in the NA areas, the Stage Il case reduces emssions 33 to 3 6
percent on a nat i onwi de basis since Stage Il would cover only 43
percent of the n ati onwi de gasoline consunption. As was the case
with the NA area discussion above, all Stage Il would be i n

pl ace by 1996 so the 33 to 36 percent reductions in emssions is
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const ant .

1. Annual Basis

A conmparison of the annual enission reductions, o r
effectiveness, of the onboard and Stage Il cases is shown i n
Table 3. For the Stage Il case, as is shown in colums 4 and
5, annual reductions are a constant 33 to 36 percent. For the
onboard case, colum 11 shows that annual reductions start out
| ower than that of the Stage Il case, and a conparison o f
colums 2 and 3 with colum 8 shows that reductions fromth e
Stage |l case exceed those fromthe onboard case for the first
few years. After that point, annual onboard case reduction s
nmeet and surpass those fromthe Stage Il case. At its maximum
in 2015, a conparison of colums 4 and 5 with columm 11 gives a
di ffer ence of about 30 percentage points. However, conparin (¢
colums 2 and 3 of Table 2 with colums 7, 8 and 9 of Table 3,
it can be seen that nost of this incremental difference is due

to reducti ons outside of the 55 NA areas.

2. Time Average Basis

Since all expected Stage Il controls would be in place in
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1996, columns 4 and 5 of Table 3 show that the Stage |l cas
woul d achi eve constant average reductions of 33 - 36 percent
For the onboard case the control would be phased in, s
reductions on a tinme average basis would be |l ess than that on an
annual basis. As is shown in colunmm 12 of Table 3, averag
reductions from the onboard case would be |l ess than that for the
Stage |l case for the first five years of the program afte
whi ch the average reductions of the onboard case woul d excee
that of the Stage Il case. However, once again, nost of th
increase in average reductions would conme as a result o

i ncreasi ng reductions outside of the 55 NA areas.
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e. Additional Considerations

Anal yses, such as this, which use nodels to conpare th e
effectiveness of em ssion control strategies, often require that
certain assunptions, judgnents, and estimations be used i n
devel oping the p araneters and scenarios for the nodel. 1In these
situations, a sensitivity analysis is normally undertaken t o
assess how realistic changes in the key assunptions, judgnents,
and estinmations mght affect the results. Such an anal ysis was
prepared for this conparison, and the results are presente d
bel ow.  Except as noted below, the sensitivity analysis applies
to both the NA area and nationw de anal yses. Overall, th e
sensitivity analysis indicates that the Stage Il case may b e
nore effective, and the onboard case |less effective, than th e
f oregoi ng anal ysi s suggests.

1. Stage Il Technol ogy

For the reasons discussed below, the control effectiveness
of the Stage Il case is probably understat ed. First, absent an
onboar d requirenment, if Stage Il is adopted statewide in th e

ozone transport states under section 184(b)(2), an analysis of

Tables 2-2 and 2 -3 of the EPA Stage Il report indicates that the
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percent of nationw de gasoline consunption covered by Stage I
woul d increase by 6 percentage points (43 to 49 percent). This
woul d increase t he overall effectiveness of the Stage Il case by
five percentage points. Thus, the Stage Il case effectiveness
woul d increase to 38 to 41 percent nationw de. Second, as has
been di scussed above, Stage Il would be in place prior to 1996.

I n most cases, installations would be conpleted by the end o f

1994, which provides two years of additional benefits under the

Stage |l case for the noderate NA areas which do not presently
have Stage Il. This increases the overall average effectiveness
of the Stage Il case as conpared to the onboard case. Thes e

areas represent about 12.5 percent of the fuel consunption, and
applying the 77 to 84 percent control efficiency for Stage I1I,
a 10 percent increase in control effectiveness would be gained
for an additional two years under the Stage Il case. Third
there are a nunber of other mnor factors to consider. States
impl ementing Stage |l controls in noderate NA areas coul d
i mpl enent  nore stringent exenption levels or enforcenen t
prograns than those now being used in nbost states which hav e
Stage Il. Aso, as is discussed in the EPA Stage Il reports, if
present trends continue, new service station facilities wil I
tend to be larger than the snaller, |ower throughput facilities

they replace, and would thus be nore likely to be subject t 0
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Stage |l requirenents. In addition, Stage |l controls nm
provi de sone control of underground storage tank enptying | oss
em ssions, especially in periods of lower vehicle fuelin
activity. These three points considered together could increase
the effectiveness of the Stage Il case by 1 to 2 percentag
points. Fnally, it should be noted that one gasoline marketing
conpany has introduced a vapor recovery nozzle which is no
subject to the efficiency | osses which can occur due to | ack of
mai ntenance on current Stage |l hardware. (IV-D 715, |V-A-8
This "bellow ess nozzle", would presumably have a contro
efficiency nmuch closer to the 95 percent certification valu
suggested for new Stage Il nozzles in the EPA Stage Il report.
| f nozzle designs of this type are used widely, this coul
improve the efficiency of the Stage 11 controls. Eac

percentage point increase in the average control efficiency of

the Stage Il hardware translates into alnbst a one percentag
point increase in the effectiveness of the Stage Il case which
relies solely on Stage Il controls but sonmewhat less for th

onboard case.

2. Onboard Technol ogy

Al so, the effectiveness of the onboard case may b
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over st at ed. The analysis wused the 95 percent contro
effectiveness called for in the statute. And, while there i s
data in the record to indicate that this level of contro |
effici ency can be net and perhaps surpassed on new vehicles ,
there is little data to indicate how the LDV onboard system s
would performin use. |In the August 1987 NPRM EPA discusse d
the in-use control efficiency for onboard systenms and based on
the in-use performance of evaporative controls estimated tha t
the reduction in control efficiency could be as high as 2. 5
percentage points (52 FR 31185). Using essentially the sam e
data, others have suggested an in-use control efficienc vy
reduction of six percent.(lV-H 03) O course, predicting this

i mpact 1is problematic since there is little in-use data fo r
onboar d systens and initiatives such as RVP control, enhance d
inspection and nmaintenance based on transient testing an d
evaporative ems sion control system checks, and onboard emi ssion

control system di agnostics could have a salutary effect.

Al so, the onboard case includes Stage Il in 30 ozone NA
ar eas. If the six noderate NA areas with Stage Il were n o
| onger to require such systens, the efficiency of the onboar d
case would be decreased, especially in the early years.

S mlarly, under section 202(a)(6), EPA nay revise or waive the
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Stage Il requirenents in the serious and worse ozone NA area s

when onboard systens are in w despread use throughout the notor

vehicle fleet. While it is not clear if this would occur and if
so, when, an analysis of the information in Tables 2 and 3
indi cates that the loss of the Stage Il control applied t o

gasol i ne-powered |ight-duty trucks and heavy-duty vehicles would
decrease the control effectiveness of the onboard case by about
five to ten percentage points depending on when inplenente d
(presunmably after 2005 when nuch of the pre-onboard fleet would
have been retired). Thus, the overall control effectiveness of

t he onboard case could be reduced in the long term

Ther e thus are a nunber of factors which coul d
directionally reduce the effectiveness of the onboard case and
increase the effectiveness of the Stage |l case. Using th e
information presented above, the effectiveness of the onboar d
case could be reduced by about 10 percentage points while th e
effectiveness of the Stage Il case could increase by 6 to 8
percentage points or perhaps nore if the bellow ess nozzl e
design cones into w despread use. This brings the averag e
nati onwi de effectiveness value to 44 percent for the onboar d
case (assumng that Stage Il is phased out of the serious an d

worse ozone NA areas in 2005) and 39 to 44 percent for the Stage
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Il case.

Fur t her nor e, in the later years when the annua
ef fectiveness of the onboard case is projected to surpass that
of the Stage Il case, the underlying predictions of gasolin

consumption are problematic. There is presently a stron

interest in alternative fuels and initiatives are now underway

through federal, state, and local legislation to require nor
use of these fuels. Thus, fuel use characteristics -- and the
need for and effectiveness of refueling em ssion controls -

coul d change substantially.

Finally, EPA recognizes that the Stage Il case and th
onboard case would not provide em ssion reductions in the sane
geographi c areas. Wiile the Stage Il case provides the VO
emssi on reductions earlier and where nost needed, it would not
provi de reductions in air toxic emssions to the remainder o
the nation. Conversely, the onboard case would provide a nore
even distribution of reductions in air toxic emssions, bu

would not provide as large or tinely a reduction for the ozone

NA areas as the Stage Il case would provide, especially in the
nmoderate NA areas which would be relieved of Stage Il unde
section 202(a)(6). These NA areas, noreover, are generall
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urban. \Wile the absence of onboard controls would nean a | oss
of potential air toxic emssion reductions nationw de, the Stage
Il reductions would cone nore in urban areas with greate r

popul ati on exposure potenti al .

When evaluating the need for refueling em ssion controls,
EPA has historically considered health effects concerns rel ated
to exposure to benzene and ot her gasoline vapors. However, the
pot ency of gasoline vapor in causing adverse health effects is
uncl ear. It is presently classified as a B-2 (probabl e human)
carcinogen, but newer evidence suggests that its potency shoul d
be downgraded to a class C (possible human) carcinogen. (IV-A-
10) Wile there is no uncertainty about benzene, EPA has direct
regul atory authority to control nobile source related ai r
toxics, including benzene em ssions (consistent with sectio n
202(a)). Section 202(l) requires a study of nobile sourc e
related air toxics, followed by regulations to control suc h
toxics applying at a mnimm to emssions of benzene
formal dehyde and 1,3 butadiene. The issues of control o f
benzene exposures from vehicle refueling wll be addresse d
pur suant to these provisions. Thus, the need to focus on ai r
toxics as a central aspect of this analysis is sonewha t

di m ni shed as conpared to the inportance of ozone precursors
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On bal ance, EPA believes that the nationw de reduction in ai r
t oxi cs which the onboard case would provide is of les s
i mportance than the greater focused reductions in ozon e
precur sors and toxic em ssions in ozone NA areas that the Stage

Il case woul d provide.

In summary, as was shown above, the Stage Il case woul d
provide earlier and nore effective control in the 55 ozone N A
areas in greatest need of such reductions. Wile the onboar d
case provides greater control on a nationwide basis, it s
reductions in oz one precursors would not be as early or as great
in the noderate ozone NA areas. Moreover, there is reason t 0
believe given the sensitivities of the analyses that the Stage
Il case woul d achi eve average nationw de reductions conparable

to the onboard case nati onw de reducti ons.

EPA recognizes that the Stage Il case would not provid e
exactly the sanme em ssion reductions as the onboard case. | n
light of the saf ety risk posed by onboard controls, however, the
Agency believes that the reductions afforded by the Stage | I
case make it unwise to proceed with onboard requirenments at this
tine. Stage Il will safely provide, earlier and nore effective

control tothe areas nost in need. |Indeed, Stage |l nay provide
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reductions neasu red on a nati onw de basis equivalent in quantity
to those onboard would have achieved. To the extent Stage | I
proves not to achieve needed reductions, other neans exist t 0
provi de reductions, such as controls under section 202(1), and
ot her onboard technol ogies nay be developed in place of th e
cani st er systens found to pose an unreasonable safety risk. In
light of these considerations, EPA finds that the reduction s
achievable by the Stage Il case are appropriately viewed a s

conparabl e to those achi evabl e by the onboard case.

d. Costs and Cost Effectiveness

As a part of the previously nentioned gasoline 198 4
mar ket i ng study and the subsequent NPRM for onboard controls
EPA conducted an in-depth study of the costs and cos t
effect i veness of onboard and Stage Il controls in both NA areas
and on a nationwide basis. This analysis is set forth inth e
draft Regulatory Inpact Analysis (RIA) for the onboard NPRM and

is available in the public docket. (I11-A-18, 19, 20)

Subsequent to the NPRM there have been several devel opnents
which nmust be considered in this discussion. First, the nunber

of areas and the specific NA areas affected by Stage Il ha s
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changed. This affects the percent of fuel consunption and the
number of service stations requiring Stage I1I. The curren
situation requires Stage Il in 55 NA areas involving 43 percent
of nat i onw de fuel consunption. The previous analysis involved
61 NA areas but only 35 percent of fuel consunption. Second
onboard was phased-in and limted to LDVs only. This reduce
the overall costs and em ssion reductions substantially a
conpared to those in the draft 1987 RIA. Third, the onboar
case involves a limted anmount of Stage Il as well whic
requires conbination of some portion of the onboard and Stage 11

anal yses.

Furthernmore, 1in response to comments on the August 198
NPRM on Decenber 22, 1988 EPA rel eased an updat ed anal ysis of
onboar d costs. (I1V-B-19) This analysis indicated that for
si mpl e onboard system onboard costs incremental to enhance
evaporative emssion controls would be less than the $14-$%$1
estimate in the NPRM (52 FR 31177). These |ower costs were due
to onboard system design sinplifications EPA believed to b
possible, inproved cost estimates for enhanced evaporativ
controls and fuel recovery credits. However, a nunber o
manuf acturers have indicated that sinple systens such a

suggested by EPA may not be workabl e and nore costly approaches
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nay be needed. If this is the case, costs will be closer to the
val ues presented in the NPRM Enhanced evaporative control S
have not yet bee n inpl enented under section 202(k), so it is not
clear precisely what will be required. Thus, EPA is not now in
a position to determne the costs of an onboard syste m

incremental to the costs of enhanced evaporative control.

Al so, as part of the response to section 182(b)(3 )
requirenments for Stage |1, EPA updated the assessnent of Stage
Il costs and cost effectiveness. As is reflected in Chapter 5
of the previously cited EPA report on Stage Il, costs ar e

slightly less and the efficiency is essentially the same a s

esti mted in the 1987 R A Thus, the cost effectiveness i s
still about the sanme as indicated in the draft RIA (see Table 5-
12). Thus Stage Il remains a very cost effective VOC contro |

t echnol ogy.

Nonethel ess, the best information now avail abl e suggest s
that much of the data used in the 1987 RIA remains valid. The
unit costs and effectiveness remain | argely unchanged. The key
changes involve the change in the anount of fuel consunption in
the 55 NA areas (and of course indirectly the nunber of service

stations), limting the onboard requirenents to only LDV's, and
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a conbination of onboard and Stage Il controls in the onboar
case. For the purposes of this analysis, the figures used
the 1987 analyse s will be used with appropriate updating for the
changes nentioned above. Costs and cost effectiveness ar
di scussed below for the 55 NA areas, nationwi de, and the

onboard increnmental to Stage I

First, with regard to the 55 NA areas, the costs and cost
effectiveness of the Stage |l case are very close to thos
figures reflected in Table 3-19 of the 1987 RIA. After scaling
for i ncreased fuel consunpti on, annual i zed costs ar
approximately $117-%$160 nillion per year and the cos
effectiveness is in the range of $1000-$1100 per megagram ( My)
(see Table 3-19 of the 1987 draft RI A or Table 5-13 of the EPA
stage Il report). For the onboard case, the costs of the Stage
Il control are reduced in proportion to the fractions of th
fuel consunption in these areas (32.5/43). Stage |l costs thus
are approximately $88 to $121 mllion dollars. Onboar
technology is required on LDVs nationw de but the benefits are
counted only in the 55 NA areas. Using the LDV portion of the
costs in the 1987 RIA, the annualized costs for LDV onboard are
appr oximately $129 million per year. Thus, the total cost i

$217 t o 250 million dollars per year and the cost effectiveness
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increases to abo ut $1750 per My. The Stage Il case is nmuch nore
cost effective and | ess costly. This is primarily the cas e

because onboard and Stage Il are largely redundant for LDV s.

Second, on a nationwide basis, the costs and cos t
ef fectiveness for the Stage Il case are the sane as in the N A
area anal yses above. For the onboard case, the costs ar e
simlar to those presented above, but the reductions cover Stage
Il in 30 NA areas and LDVs nationwide as well. Thus, in thi S
case the costs are approximately $217 to 250 million dollars per
year and the cost effectiveness is about $1250 per M. Onc e
again the Stage 11 case entails less total cost and is nore cost

effective.

Finally, there are a few additional points worth considering
inthi s conparison. First, Stage Il is presently in place in 6
of the 25 nodera te NA areas which would have to install Stage |1
inthe Stage Il case but not the onboard case. These facilities
contribute about 5 percent of nationw de gasoline consunptio n
and 12 percent of the control which would be achieved in th e
Stage |l case. The investnment in Stage Il in these area s
represents sunk costs which could arguably be subtracted fro m

the total costs under the Stage Il case in both the NA areas and
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nati onwi de anal yses. This would lead to a | ower overall cost.

Al so, it is inmportant to note that at a m ninum Stage | I

will be in place in 30 NA areas representing 32.5 percent o f
fuel consunption. |If the additional reductions from LDV onboard
are viewed increnental to the Stage Il that is or will be i n

pl ace, the margi nal cost effectiveness is $5600 per My in the NA
area analysis and $1400 in the nationwi de case. These value s

are very high relative to those for the Stage Il case al one.

Based on the information available this analysis suggests
t hat both the onboard and Stage |l cases have attractive cos t
ef fecti veness values, especially conpared to other VOC control
strategies now r equired under the 1990 CAA Anendnents. However,
given the provisions of the statute for onboard and Stage | I
controls, the analysis indicates that the Stage Il case is the

nore cost effective control strategy.

V. Fut ure Technol ogy

Since NHTSA's safety report covers only canister-base d
onboard systens, today's decision is based on systens of thi S

design. Wile other vehicle-based control technol ogies m ght be
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devel oped to control refueling em ssions, this rulenaking ha s
dealt alnost exclusively with the question of inposition o f
cani ster-based o nboard controls. Some conmenters suggested that
EPA shoul d proceed to require onboard systens now, and work out
safety concerns before the rule would take affect. For severa
reasons, EPA is not adopting this approach. First, as t o
cani ster-based s ystens, the record does not denonstrate that the
safety risks are entirely capable of resolution. Ohe r
technol ogi es have been suggested for the refueling control, but
they are only in the prelimnary stages of developnent and
t her efore, could not be analyzed. Too little is known abou t
t hese alternatives for EPA to base an onboard requirenment o n
them at this tine. Moreover, the 1990 legislation did no t
purport to apply to alternative, non-canister-based onboar d
syst ens. (See H Rep. No. 490 at 303-04, discussing only th e
onboar d system serving as the basis for EPA's 1987 proposal ,
nanel y cani ster-based controls; see also Cong. Rec. of Cct. 24,
1990 at S 18038, summarizing section 202(a)(6) as requirin g
installation of canisters provided EPA and DOT find tha t
cani ster-based technology is safe). | ndeed, the captur e
ef ficiency specified for onboard controls by section 202(a)(6)
is based on a ca nister system indicating that Congress intended

promul gati on of onboard requirements on the prescribed schedul e

62



only i f cani ster-based systens were found safe. Finally, since
Gongress directed EPA to consult with NHTSA before promnulgating
any onboard requirenent, Congress expected NHTSA s advice t 0
relate to currently avail able technology -- i.e., canister-based
systens. Thus, EPA is not in a position today to predic t
reliably when or whether such new (non-canister) technologie s
m ght be devel oped, nor to consider the safety of such as-ye t
undevel oped technology. As a result, EPA could not reasonably
base an onboard requirenent on them EPA will continue t 0
monitor technical developnents for other onboard systens
i ncludi ng di aphragns, bladders, and other capture technol ogi es
(e.qg., activated carbon or chemcally activated polyne r
absorbers inpregnated on porous foam filters) which m vy
substantially reduce or control refueling emssions and rais e

fewer concerns about vehicle safety. (1V-D 762, |V-E-96)

VI. Unique Aspects of This Decision

It is inportant to disti nguish the unique aspects of today's
action that differ from other simlar regulatory prograns. In
the decision at hand, an alternative to vehicle-based controls
is avail abl e which raises no question of increased safety risk.

Much of the rationale supporting the decision not to inplenent
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onboard requirenents hinges on the ready availability of Stage
Il controls. In this case, however, NHTSA has found that th e
i ntroduction of onboard canister-based controls would increase
the risk of vehicle fires in a manner that could never b e
entirely redressed. In the context of the section 202(a)(6 )
requi rement that EPA consider the safety of onboard control s
before pronulgating an onboard rule, EPA finds that the safety
ri sk associated with onboard controls -- neasured against th e
availability of an alternative control strategy of conparabl e
effectiveness -- leads to the conclusion that onboard controls

shoul d not be required.

A second di stingui shing factor concerns the degree of risk
associated with the introduction of new technology. EPA doe s
not believe that increased risk is an automatic consequence of
t echnol ogi cal change. It is a broadly accepted fact tha t
today's vehicles, with their highly sophisticated and conple x
designs, are safer than were the sinpler vehicles of the past.
Qearly, the deg ree to which new technol ogy i ncreases total risk
is a function of many factors. New hardware introduces ne w
failure nodes and | ess well proven designs; however, they often
repl ace undesira bl e systens and thus could directionally inprove

safety. Al so, such sources of potential risk are affected t 0
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varyi ng degrees by the risk environment into which they ar e
i ntroduc ed. For exanple, new hardware to cure an existin g
safety risk woul d generally be seen as providing a net reduction
in risk. Simlarly, new em ssion controls that replace o r
upgrade already existing controls could increase risk, have no
inpact on risk, or even reduce risk, depending upon the bal ance

of their reliabi lity and safety factors conpared to the existing

controls.

Finally, the e xistence of risk is not in itself an absolute
bar to regulation requiring the introduction of new technol ogy
to reduce em ssions. The em ssion reductions thenselves ar e
beneficial to society, or they would not be inposed. Thus, a
mar ginal increase in risk may well be appropriate to obtain a

gi ven degree of em ssion reduction. For exanple, in adoptin

(@]

greatly reduced emi ssion |evels for both conventional and cl ean-
fuel ed vehicles, the Congress clearly believed that an vy
associ ated risk factors could be adequately controlled in th e
process of technology devel opnent. However, in the case o f
onboard controls, Congress made the issue of canister safety a
critical factor in the Agency's decision to pronulgate th e
onboard requirenent. NHTSA and EPA have both found central to

that issue the availability of a safe, alternative nmeans o f
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achi evi ng conpar abl e em ssi on reducti ons. In thes e
ci rcunstances, the Agency believes it appropriate to avoid the

risk posed by canister-based onboard controls by no t
promul gating the onboard requirenment and instead relying o n

Stage Il controls to achieve refueling em ssion control.

Il n sunmary, EPA considers this rulemaking to be a unigu e
situation. Wiile safety is always an inportant consideration,

and EPA will continue to review the potential safet

<

inplications of all nobile source-related regulatory action s
wi th NHTSA, EPA believes that situations where safety beconme s
the prine determnant of action will continue to be rare. | n
this rul emaking, however, where Congress required EPA t o
consider the safety of the controls before requiring them and

intended EPA to decline to require themif they are found to be

unsaf e, safety concerns appropriately play a role that is no t

common in nobil e source rul emaki ngs under the CAA

VI, Fi ndi ng

As required by section 202(a)(6) of the Clean Air Act, EPA
has consulted w th the Secretary of Transportation regarding the

safety of vehicle-based (onboard) systens for the control o f
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refueling emssi ons. For the reasons expl ai ned above, EPA finds

reasonabl e and adopts NHTSA s conclusion that onboard system s

woul d have a negative inpact on safety. Stage Il controls are
a viable alternative to onboard controls for [light-dut vy
vehi cl es. They provi de conpar abl e em ssi on contro |

effect i veness w t hout acconpanyi ng concerns about safety risks.
In light of these findings regarding onboard and Stage | I
controls, EPA concludes that onboard canister controls pose an
unreasonabl e saf ety risk. Therefore, the Agency has deci ded not
to pronul gate the onboard requirenents at this tine.

Dat ed:

Wlliam K Reilly
Admi ni strator
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